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TI - ULTRASONIC COLOR DOPPLER DIAGNOSTIC APPARATUS 

AB - PURPOSE:To enable handy and highly accurate measurement of 
vascularity by extracting pixels within a range of a specified pixel 
value from those indicating the velocity of blood stream within an 
interest area of a subject to display it by an area ratio to the interest 
area. 

- CONSTITUTION:An interest area setting means 1 specifies an 
interest area 1' of a tumor part or the like among B mode pixels by a 
circle or the like to be drawn and display in a bit map frame memory 
2 for display. A cursor is displayed on a color bar being controlled 
by a pixel value range setting means 5 and moved with a vertically 
) moving key to assign hue and brightness as specified. A pixel value 

judging means 6 extracts pixels in an image by such an operation in 
the range assigned by the cursor. Then, an area calculation means 
7 outputs a ratio between the number of the pixels in the interest 
area 1' to be outputted from a bit map frame memory 3 for an 
interest area flag and the number of the pixels having the pixel 
value extracted by the pixel value judging means 6, for example, by 
a division means. The results are displayed by an area ratio display 
means 8. 
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mm (0)) iwc^tim^mm^^^mi} i. 
^*V(4) ©iii»*iiRs-3ri>siii^4|iJ3£LTaffi-r 

ai#S(3,6.7) i. 

«gSt/cii*ffl©®ffli*}«:*Siii^?:ttttlL/ 

-±K:*-v;l'^r*^t" S*-v-il^7F^I2 (®) i> 20 

±15* - V il'* ^Ift 3 ii- S - y ;U^B!i#© i . 

■c«fis-r * c i <s:!^ss: i T 1 icimom^m 

*©iERoiiSI«i©tx h y^Ai&lfffiLr^-r'S* 
±ia^m$ t ;^ n'^' A©jiiiaEjitt±i£:^-r 
±fB*-v;i/*t;i63ii**-v;i'^«i#Si. 30 

titcrn'O^mm^o^mmm^ *'5>bT*iii©*'i?>h 

■raS20>!7'^>h^S(71)i. 

±ieigi©*'i'>h^lS(70)-c©^;'t7>h*sm?r. ±ia 
m2(Di3'!;>h (71)t?©* > h iismt?^f s * 

>Hg*l^f=S(72)i, 40 

vmis.t6 c t mwLtfi>ntm 1 {ciat8©jB§ag* 

[i««3l5 } ±fEffim»HJ#S(7) {i. ±ie*7- K 
y7yu-Aj<*';(4) ©m-c^^^ (d) *©ii^©, 

i^^Agfflf^SOS.se) i. 

±Sa*7-Ky7t;^hi/7A»tt^S(95,96) -ctttti 

§nfc}is©fiHrt©tx h {f^Aom^mmhm 1 

©a^ia:(95,96,77)i. 

±ietxf-i^7A^ft©a^4ffsm2©«»#a(9 so 
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5,96.78)i. 

±ieil 1 ©ffl»#e(95.96.77)-c©a5J«Sm?:. ±iBII 
2 ©a^f^sos .96. 78)r©s»*sri^-r 5a»e^ 

l^m^S(79)<!:. 

-cmmtic i ^itaiiTSis^is 1 «:iats©4a§j^* 

mmvmn^t^fcifXDy * y h^^^S(80)?:«;ifcC 
4%!^i-rSlf*^ 1 KielS©S^jg*7- K:/^^ 

[i«3)?«7} ±iaBSJt«^^*®(8) «. i^ESatb©ji 

2.83) *«f*/cC<!:*!|#Sii-r«.i»*«lK:a«S©jBlf 

[0 00 1 ] 

[000 2] '■&s^<Dmwm!mmfj>mmW'^x. la 
[0003] ^tt-cB. stt-c*n«. m.m<m^ 

[0004] mvwb, cn*t?«. mfca-cjjtijs© 

?&i'©M^riJL«£*J||=^-Ct.5J:^{c;&-3rgrfc3&, s 
[0 00 5] ^C-C. C©ifilSS©^S (fet^. --N-X+a 

^)i*tS*^6. ±ia>'^•;^=^^;x7 ';f ^?rsa<b-ct*fi 

[0006] 

[fi!*©8?«i] 09 B. S£*©ja«?g*7-Ky7^Wr 

7*-7gi5 12 ^^f^omim'&mwm^^L. xm 
[000 7] 12B. Mm^ nKDi^tiM^ijiflt'^m 

ifigl^-A?riRm$1i-'5)fc»©±iaf-A • 7*--7S|J 
13B. #*S:&[Sj*^6©Sfi(i^?r7"i;f JHb 

0. ^ffl iity/cs!)© B Kffl©?'^ 
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• x + • (B*- KfflDSC) gp 

5'7'y*>;±{c. ±iB^i/yc)H^*{ciaft-r4. 

[0008] 14«. ±iBe-A • 7 * - vgp 12 :<)>6© 
0. 15«, hi^tlv- • ^n- • V-:,7'(CFM) KWSB 1 

• nw^-if (B*- KfflDSC) SP 13 ilelfiKci. 

2»7'(CFM) fflf-^ • ;^+i'> • =»>''^'-3' (CF 
MfflDSC) S|J-C*S. 

[0010] 19(J. ilBB*- KfflOT'^ i^i'fl' • + 
t> • (B*-FfflDSC) gp si, 

•VU- ■'7-y 7'(CFM) ffl-f yf^U • X+ + > • n> 
f^-ii (CFM^DSC) SP 5l?0^*';tB;t)4Mffi 

b. ID 's©ss^M-^i£f'P(S-r*t7':*-ji!ia 

sp-c*-5-r, no «, ±iaB'=e- mmi^. ^v- ■ V 

U---7V 7'(CFM) fi^^4*7n'rS^^*-5fC*So 
[ 0 0 1 1 ] m «. JL— !fj»fg{ca: 0. • 
i'$^g^(*«r$fJffll-rS$i»SP,ll2fi. a— tf;55^S©^ 
l'P«:tf^+-^-K, -e-b-C. 113 «. ±iBB*-KttS 

[0012] ±iB. '^^<Dm^'<m:^^mxkt. mm 

^Snri^/i:. «^^(3:, • 7a- • v-:>7'(CFM) 

««W4-C«,T;*^if 10 ±«:. B*-KBrl®l^i« 
«^*^if 10 JiK^SHS^^SiiS, 

[0013] K^rv- • 7D- • V77"(CFM) ^l*. iJ 
a©J:'>{C. ±iBl^-A • 7*— 7gp 32 *>6©S(i® 

^fCcfco^i^ii. m ssn©i^^fei'*^fcHL, m. 

[0014] ^»WKtt. B*- KBr)B«©W5l»SP^ 

■C«B*-K^;<)5^^n3n. IgB*- FBiJi«©Bgl^gp 
^. IP%. ^©^i^j:l,>Jil'g©*.5gP^-C«. 
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[0015] ±IB©C FM^gP 14 xoAimmt. 

ti'SjJiSStcStL'r, ffl1f<S?F7>;^r:x— (7"a- 
7") llO>f>S^^g''^*J^/^?:i^^g■r■5i, C©i^ft>'N-;l/;^ 
©«'C^S?«»f c««n&i/riliiSiErt©ilii»{cj:or. K 

7-7(i^S!g30tf d/dW^ftUr. fd+fc=f©ja 

<!: Lr|S|-7"a -7'f^2g$ns. 
[0 0 16] C©i#. K7"7{i^JijSGKf d». jfllft 
10 jia:v*iSI«l3tifc'>:^©J:^{Cjj^S4i4. 
fd = (2Vcose/C) fc 

cc-c. v:jfiiijaiS. e : ®§^g''^•^^;^iIfili^Si©^c 

ffior, K7'-7<B^;^!glSf d^^ffi^SC<!:K<t>3. 
jfilii6SjiaV€:«^ffl-r*Ci3!i5T*?>. ±iB©f d«> fr 
i^©<l:^«:iBfflMffi-?'. FFTffi^j:i'K:J:D*«)6n 

[ 0 0 1 7 ] ±IB©:^!S(3:, ^Uiyf-^-^-ytWS 

20 f'yy^m^ (.mtomtpiim ©«») * * h -r S 

fc*©, §fii, MI T7^;l'$©ffi;>3?rWS^0A:± 
t?il^«^S*tf-:)rti64>©i&S. 

[0018] t>f n©*- KKtei>r 4>. ifiiSiatt®%tG 

a-r.sfcjf)©«g^cttf8*Eei{c^A. ^^e, coij^ 
-K7"^iiie». fi#«^»tsia©i£:>atsteij&:o-:)o 

[00 19] 

±13*7- • 7a- • V2»:/(CFM) ;^^r-;b^t 

a7'Jf--r (lfilt©^S) ©H-fJ«. mtf. ±iB*5 
- • 7a - • V7 7*(CFM) li^ii©^©Jl*±{c, ^ 

^fcO. ¥X©)M±«:. ■7>5''A{C'S?:7'a-^ 

■CI,»SiS)«E«>l,».5*i. C©J;^:aB$M©*i*>Slii«ll 

ura. wfiz.n.^tt\.^icit>. *ffl«:«gac»©«, hi 

[0020] *^?g«±iBfif*©i^*K:iJi5>, ±iaoj: 

tfS J: < ;£fi^b 1/^-'^;^+ * 7 y f ^ iStSJ-f S c «t *J 
■c # s ffi^ig* 7 - K :?"5^»rSI«411«-r 4 C i « a 
fi«Ji-r6^>o■c^)•^.. 

so [002 1] 




[0022] (1) ffi^ig* 7- K y'vm&i^mom^K. 

[ 0 0 2 3 ] (2) ±faiiigffi«fflti^#l8 5W, t!^- 
[ 0 0 2 4 ] (3) ±feiiJR<itiH*iJ5£#® 5B. ±12* 

[ 0 0 2 5 ] (4) mwmM-m^ -At. ±iBBJRfii 

%2<!iij^yV^n. 71 i. ±8ami©*'5>h*l2 7 

0 ■C©*'i>>hJS^^, J:iS§32©*'^;> f-^lg 71 -f 

©*':?>higmm-ri*'i'>h^^^^l8: 72 it? 
to 0 2 6 ] (5) ±iaffimstffi^is 7». ±ia*5" 

AgLflb^ia 95,96i, ±iaiii^«il'K^|g erfflffisn 

95.95,77 <!:> ±iat;^ h A^{*©M^^r 
ffS^2©S»#l8 95,96.78 <t. ±ia^l©Si^S 
95,96,77 X<rM^^^^s ±13112 ©S53-¥S 95,9 
6.78 ■C®«^}'^Sr|^-r5SI»iBmi^»^l!l 79 i-c 
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( 0 0 2 7 ] (6) ±iefflSJ:b^^^S 8{S. ±ieffi«l:b 
?r!Kffl-ca^-rS/ci()®7 ;f> h^i^^S 80 

(7) ±ieffiStb^*S 8ia. SffiS);b®ji*©aM=& 

i'^^rlSfflftiSTSMiy^^S^^S 82.83*ffli 
[0028] 

10 '^(jymmjmbx, m%<Dm:-ssL^^\yX\.^^m 
%mt<r>\k.^nmx. m^, -m., wmifvyx. m 

4>©r*s, 

[002 9] ±ia§f^®ifliffijig®®ffl*ti^-r-s:^S 
ior. K*7-K7"7ia^tti{c«7j^snri,»-5wa© 

±r, JfitBLfct-ijflifiSiia®©H?r*-v;i' 

Lrt,i&fe©iii^©tx f-y^A^&iO. ^g-®txn/ 
20 7A±K:*ji,»r. ii6fflUft:i,>jfiiiftjSa®l5H4*-v;i' 

[oo3o]Sf-7-c. ^^-^/T^snrtr^sjfiifisae 
4, *^--'^•-, gtm*. *^-«s^iiijR©tx 
A±-c:^7-y;ua^nLr3it;?-r.5>ci*5-c^> 
5';r-*4iaffi, iS«fiCC^{bl/rSJ3eT.5C 

[0031] 

[iiife0!i] &LT:f^mmmmm^mmicii-:>xnm 
«r^®iai*!. *i£?§®iia«fiKia-C'*'3, 02- 

8tt, :^^^icj:^mimmmx$>-yx, ssa. m-c^ 

M«(l)®^/T^^?r^Ur*Ji3. S6tt. *^-K7"^it 
{i(4i©Jb%i$St©l5a. Af4:a^(c». OBjKfifmilSB^gjt 

^S®{«l*^FLrtef3, a7tt, }i^L/<:®H©lfilijPi3i 

a^}#oiasg©®atb©«3i:*^o. matt, sstbo 

^mf^imLXi,>6. 

[0032] *^K:te(,>-C«. iB««*7- K:?"^^ 
»Jllg®i®ffifcM'C^MJiS®^i9:S-rsM'i:^Mi^S^S 
li. jiifiSt»$g4*g^fct,».siiigfii©iaH^jgs-rs 
40 iigf^{iiiisisf§€#@ si. ms&mMbtcmm<Dm 

rt,>ssi**«^L-c«ia-r*iiigffl*ijs^s 6i. m 

mmnx»}itmm^tifcmmAi&ii>mmt, mam 
'CmmiH(o±mm(Dtt^wtiit^mmimtiim3 ,4,6, 

So ^miMbx'^onmmoMmi^rfibxi,^ 

50 [0 03 3] «T. S14#MI/^j:j546. 02~a8«: 
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[0034] ±i2M/i:»^J|S®*f§^-rS1f «W. IRI'C^« 

(I>rt©il»(c«, •' 1 " «r. €-®ffe©il^«:« "0" * 
■^^5. 07(b) «. ±IH©<t^KLrJgin3nfcM'C» 10 

(003 5] «ri^©J:^{C. *7-K:?'7ffl»«*i«:tt. 

5©$IJWCJ:0, :'7-y;b?:, 06(a) (C^i^Lfc 

srsoeta, w*3*Ji5£rs. xtt. 06(b) 20 

■tfr, B'f^©jfiiffiig©ffiH^JIS-r.5J:^(ctr*>j: 
!,>. {i»^«2. 3(C>Ettc>f •SHitetai) 

c©J;^K;bt:« H-C^Mi^ {07(b) #M) (D©«©Ji 
^$tlA:Jlil»3Sg*^-5ifflSR4J|^l/!tW> 07(a) 30 

[ 0 0 3 6 ] 0 1 ©EaitfitHl^K TTtt. ±iEM'i:»«S 

hm'iMim^<omm<o^ miQo> ©iiiis^©!^!} 
i. ±iBii*(ii*ij^^|g 6rMtHsnfcgT^©jfii8KiS 
^}i^?;Lri,^€)ii^ffl?r^-^li^©ia: {07(a) ©Mil 

m(Dm i©i:t*. K^it^s-cffl:*jo. fflSit 

^^^m 8-c, mi*, fgi^-rs08K^uitj:^(ca 

02. 03 {c J: or. ±8BBaiJt»ffl*S t©* 40 

[0 03 7]5fef. 02«:tetr»-C. tiv-V:f7V\y- 

^ammmt^ mmmm^^m. 6©Affi^{cA:^3ti 
i>tm., u^^mmm^^m. 5*^ 6. 06 (a) ,31 

(b) ©^S-CJin^snfc. iiiiJEjiS©effl%liS-r 

SHfiKTHLESHaOf.THLESHOLD-) BSSffilfflS^Se 

©B, c^^fcA:^?n2.£. »il^ffl*iM¥l8 etcte 
t>r. A>B. ^t,>«. A<C)a:s?i»*5is§n. ±iB 
^-yjbrJg^UfcilSgtt^^-pli^dJ. ^-j^^^i (^ so 
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!©;<;•?> 70©'f4^-^Jl'(EN2) ffl^KA:^? 

[0038] 70©ffe©-<4<.--7'Jl'(EMO « 

irKE©M'i:»M^7 5 yffl tr y h V ■:, 7"-7 u- A 
37ii6. H'i:»MilS®rt©:7^i'*5 "1" ^^LT 

[0 03 9] K*'j;>i' 70 ». 7U--A|5lDi{f^(VD) 

3 n i"jTSn. ±iB-f^-:?'Ji'(ENi) 

mtmi!i<m^t\mh. {07(a) #m} 

ISfilCCL-c. :/70>i! (I^2©*'i;> h^S) 7i-e{3:. 
±i^M'C^^STOrt©7^i^*5 •• l - ^mhx^^i,^<0 
mVcmh. {07(a).(b) #M) 
U-^x. 72 «:teor«, M'C^M^(D*®il* 

©fSK:*tT<E). ^«©JfilfiSEj$af«:jt-:>iii*©|&©l:b^£^ 
ASci*i-c*5. {Bl3j?«4{cf2t8©ll«6t?(K:>tt(t;) 
^Xtc. 03(cJ:o-c. fl!!©iiatbJHH^S«:-:>(,>TSiW 

[ 0 0 4 0 ] 0 3 {Ctel^r . 3 > h D --^ (CONTROL) 95 
i. tXH^7A;rf*';(»O(0 96*5. 01-C7r3tl-C(,> 

5. SEor. 02©Ji^iiB)filK:i/-c. *7-Ky77 

> h D - ^ (COMTRDL) 95{C § n. M't^^^:? ^ ^ffl 

[0 04 1 ] K3> h O-^ (CONTROL) 95r «. BC'C^M 
tig(Drt©iiS^©F«3. E^fflAJ " 1 •■ t?!lAtf, "127" 

S x(o^(omWiCMi%\^ Lr. bxhi/^A^^'j(M 

EM)96 {CftiBWS. 

[oo42]cc-c. 01 (ommmm^n^WL 

©Jg'T^tcS-^itir. :<77- F:/5Hfl^*©. 3fS©H* 

fii©im*i*-y;i'^^§)nsi. 06(b) -csi?^tfc 

©ii?sia©®H3!)im^3n. ^©}g®^ffl?rjg/T^-r-s 
mm^B.ifi. i^i©a»*ig 77 i. m2©a^^i3 
78 ©. * ti*n©a»#jisisai=-(a.c2) (cA^sti 

[ 0 0 4 3 ] m 1 ©a^#i2 77 -c«, ±iaa^$ijii«8 

^(.WK-n § tlft:lltl«SjSS©J5H*f§S-r Sff #{C« 

06 (b) {CTjKb/cby^ h y^AtpKfcli-r, * 

- y Ji'*iJi^-c t > S jfiifiSjiS©eHrt ©ia^©lK©i^ 4 

[0 044] [5]«{CLr. l|20S^f^lS; 78 -Ctt, ± 

iBffl^$iJ«iF-(C2)K:A:>3 5 n/cjfiiffijIK©®H*JiS 
■rs^-^cca-zJc^-c. 06(b) tc^nLfct;^ hi^^A* 
©^r©ffiiJR©igi:*S^*-r S. 

[0 04 5] Sf->r . 79 {Cfel^-TB, M'i:«^ 

^®iti©illg©f^ic*f-r.&. §r5£©JfilSSijiS?:H5FOil^ 
©ii©J:b4*»iCi*5-C**. {B9^5fCgBtS©ll 
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©^7n0!I*mL/-Ct,>€.. E*® r4 2%J ©fS^B. 7 

[0046] ±iB©«^^K«. 0 1 ©Sa«7S#a 8 
©*ft0ll*S^U-C*j»), 04©«^lf8K:J:r>-cjei3 10 

h'S, ^TH^r^if 110©«7n®ffl?r^S©)lB)?f 

SJi/T^^*J. 09©. m«. *i|ffllS|J ni*>6A*§ 
[0047] *IJSg|J 81 t?{3:. ±12^7}^*^ 110©^ 

SafiB) i?rJti?0. -ao/ci^, 7 
*> f-ROM 80*i6ifS©Sit?: {^thS (%) A^JbthTS 

©7 f-4K*aii/. ±fB-scofc)i«*>?>. 20 

±ia:7 * > f- ROW 80*^ e^^ffl S n/c 7 > I- f'- 4? ^ 

MPauT. mti. r4j r2j r%j S8CC/T^L 
teip< (c«7Kr {«*«6 «:E«8©||ilWc*ft£;) 

iBi^Kor. ^I^gp 82 Ktec^rtJ, ±lBa^-t-i? i 

4s H8©^«SJr^L/cllsy77{i:*fi£;-r.5a*© 

§7U-AS©BDaJ:t*5t&^§tl-Ct,»^S)S>*'; 83 

h J 4> :^-Ha©]i«K:» re Y-jhi mijttc i so 
r. ±iBMiS^*'; 83 cct§ss§nri<i5g-7b-AS 

[ 0 0 4 8 ] M(*W{C«. 09©$II8PSP 11u!p6©, S 

7 U-A©raiJ:b©Sitffimg*5tSiWStlTt»ST K 
^®^*'J 83*Ti'-bXL, ^7U-A©H 

immtictifiv^i. 40 

[0 04 9] C©i#, ±fBH®^*'; 83 

»©>*•;. 5feAnf*taL(FiL0)y*'j-c^fi£ 

U-Cte<Ci-C. 3Sa©7U-A3i>6©3S*©-7U-A 
©®«l:t{C>Fttc;-r«>fiit)i«7'-$*S, 7U-A/!llMSf 

L'>'^;ii6tSiW5nrii|>©-C. m)^©J:'5«:. mt*. 
-#SffliJK:®ilf©7U-A©ffiS}J:t*l^3tl. SffliJCC 
ja4©1SS[7 u-A©®ai:b*5;^i'o-;i/L^c*i6Sjn 
sns. {if*a7K:tBS8©jlte0!lKMic.) c©J:5 

iB#jgOF7-73a**Wffll.-C. feS1ft(*©JliliS8Ett« 50 
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jg*?- K^7^»ti^S©iiiSK:M<i:>SI«a)?rg9:5£-r* 

^ffl©ttHK:. K7'7ffl7i/-A^*'j©iii^j!iJ 
iRS oT:(,»Sii^«:«5£l/Taffi-rSiii5Rffl*iJS^e 
4. BtriBM'C^^JlSO^tctet-t^. HglBimfii^iCgf'St? 

Si. B?iBM'i:>fflJ^rt©^ii«©i:k?:»mi-2.®«it«t 

MSib«n^#Si*<i^r. »l^(*©M'il^^JS0rt©it 

[0050] 

[|6i?«©«ft*] «±. i^fciftijgufci^K:. *|fe|«© 

[01 ] *^BJ©J^.S^)S0 

[02] :i?-mi<D-wm^mum (-e©i) 

[03] *IIB^©-*JfimS%Ufc0 (■€•©2) 

[04] i^mno-m^m^mUcm (-?-©3) 

[05] *i8?i«:J:*ltif'fSi??0 (^©i ) 
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